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■on the steam engine is legion, but few are of any use to 
the engineer as distinguished from the student. 

The book appears to largely consist of notes accumu¬ 
lated both in the drawing office and in the works. These 
are of great value, and particularly so because all 
dimensions have been reduced to British units, thus 
rendering possible a comparison between Continental 
and British practice. 

A careful study of the contents of this book and the 
arrangement of the sections, leads to the conclusion 
that there is probably no other book like it in this 
country. The volume aims at showing the results of 
practical experience, and it certainly may claim a com¬ 
plete achievement of this idea. 

It must not be imagined from these remarks that the 
steam engine has not been treated in any other manner 
than that of rule of thumb, a term often used by those 
who would place theory before practice in the trainingof an 
engineer. Take, for instance, the diagrams intending to 
illustrate the defects in valve gears, which may often be 
met with in practice : these make the different defects per¬ 
fectly clear, and one can see at a glance where the mistake 
is to be found. 

Section x. deals with the calculations for power and 
steam consumption, and section xi. explains the effect 
of the inertia of the reciprocating parts of a steam engine ; 
with an ordinary amount of mathematics all these can 
be easily followed Section xiv. is on boilers. This 
section is the weak part of the book, and in future 
editions should be considerably augmented with in¬ 
formation having reference to the design and strength 
of boilers. 

The book is fully illustrated,«in fact, we are told in the 
preface that the letter-press has been reduced as much as 
possible to allow of the introduction of the numerous 
tables and drawings; among the latter there is an 
excellent illustration of a compound Willan’s central 
valve engine with two cranks—probably the best engine 
of the kind to be had. Some of these illustrations have 
evidently been especially prepared with the intention of 
giving an idea of principles of construction to the reader, 
particularly those having reference to types of steam 
engines, various ways of arranging cylinders and cranks 
in double and three-cylinders, compound, and triple 
expansion engine. These outline diagrams are exceed¬ 
ingly clear. Other illustrations are sectioned and finished 
in such a way so as to render the details evident. All 
these points add considerably to the value of the work 
as a text-book for senior students in our technical 
colleges ; for draughtsmen engaged in stationary engine 
work, and for mechanic engineers generally. 

N. J. Lockyer. 

Heat. By Mark R. Wright. (London: Longmans, 

Green, and Co., 1893.) 

“ Of making many books there is no end, and much 
study is a weariness of the flesh.” Truer words than 
these were never written, and they are specially appli¬ 
cable at the present day. Mr. Wright’s addition to the 
literature of science is avowedly “written specially to meet 
the requirements of the Advanced Stage of Heat as laid 
down in the Syllabus of the Directory of the Science 
and Art Department.” To say that the author has satis¬ 
factorily accomplished his design is, therefore, to give 
him praise. In an examinational text-book there is 
little, if any, scope for originality, and all the author can 
do is to develop new methods of treatment. This Mr. 
Wright has done to a small extent, and he seems to be 
in touch with the work that has been done in connection 
with his subject during the last few years. Of the 136 
illustrations only thirty-five have been drawn for the book: 
the majority of the others being of the well-known stock 
character, which have “ had their day ” and should have 
“ ceased to be ” long ago. 

NO. 1 240, VOL. 48] 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Slickensides. 

In the account of M. Daubree’s experiments on the geological 
work of high-pressure gas (Nature, July 6, p. 228), the follow¬ 
ing sentence occurs :—“ In any case it is perhaps a little diffi¬ 
cult to understand how a single movement of one rock surface 
over another . . . could produce anything like a perfect 
polish.” 

This recalls to my mind a freshly-made fault I examined in 
1890, in a pit at Longcliff, Derbyshire. The rock was a moist, 
sandy fireclay or gannister ; an area of about 80 feet square, 
lying on a slope of 35 0 , had slid down some 3 or 4 feet. The 
operations at the foot of the slope removed the support of the 
mass of rock above the sliding plane, and shortly afterwards it 
split across the middle, and the lower portion moved about 



D, fault cr sliding plane. 

3 feet further down, disclosing in the gap thus made the surface 
of the stationary rock. This surface exhibited every appearance 
of a typical slickenside; it was highly polished , striated , and 
even blackened > though the clay itself is cream-coloured. The 
striations corresponded with the direction of the movement, 
which had been a simple downward one. 

Some slickensides may possibly be explained by reference to 
the action of high-pressure gas, but here at Longcliff was an 
unmistakable example of one caused by a “ single movement of 
one rock surface over another,’* and it is very probable that the 
majority of ordinary slickensides have had a similar origin. 

Mile End Road, London E., July 12. . J. Allen Howe. 

Potstones found near Seaford. 

Paramoudra or potstones are known to geologists as exist¬ 
ing in the chalk strata around Norwich and Belfast, but till 
lately I had supposed they were confined to those districts. 

Last Whitsuntide, whilst enjoying a ramble along the chalk 
cliffs, east of Seaford, I was surprised to come across what 
seemed a real, but unusual potstone, lying among the stones 
below high-watermark, but which must, presumably, have origi¬ 
nally fallen from the chalk above. Although consisting of a mass 
of chert, instead of pure flint like those near Norwich, in every 
other respect it resembles them. In form it is a large irregular 
cylinder and lies on its side, so that the sea water, when the 
tide rises, flows freely through it. It measures roughly between 
four and five feet in each direction, and the aperture has a dia¬ 
meter of twelve inches. 

The enclosure of several large black flint nodules indicates 
that this peculiar shaped mass of chert has been formed since 
the flint itself segregated. 
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It seems probable that the “pipes” frequently found in sand 
will give us a clue as to its formation. In that case silica in the 
form of quartz is held together by ferruginous matter; here 
water holding silica in solution must have passed through the 
chalk like a vortex, and cemented together masses of chalk with 
its enclosed flints, with the result that we have a “ pipe ” of 
cretaceous matter held together by silica. 

Here also, as on the Norfolk coast, are to be seen rings of 
flint on the shore, sometimes so placed as to form two or three 
concentric circles. 

These instances, as well as others, point to the fact that 
masses due to segregation often assume the form of rings or 
cylinders. In flint this arrangement of growth is probably 
much more common than is generally known. I have already 
suggested (Geol. Mag., June, 1893 ) a theory to account for the 
existence of these forms in flint, which, since Lyell’s description 
of them, have been an enigma to geologists. 

Tunbridge Wells, July 18 . Geo. Abbott. 

Simplified Multiplication. 

The object of this note is to explain a process of simplifying 
multiplication. To most people multiplication by 2, 3, 4, 5 is 
sufficiently easy (and not worth incurring any trouble to make 
easier); whereas multiplication by 6 , 7, 8 , 9 is decidedly more 
difficult, so is sometimes worth while simplifying. 

Now, by admitting the use of negative digits (which may be 
marked by a minus sign placed over the digit), we may write— 

6 = 10-4 = 14, 7 = 10-3 = 13, 8 = 10-2 = 12, 9 = 10-1 = 11, 

This notation is pretty concise, being no longer than the 
ordinary notation whenever the extreme left-hand digit is < 5, 
thus— 

17 = 23, 39 = 41, 278 = 322, 196 = 204, &c. 
whilst it requires one digit more than the ordinary notation 
when the extreme left-hand digit is not < 5, and is followed by 
a negative digit, thus— 

99 = 101, 789 = 1211, 676 = 1321, 5678=14122, &c. 

The preparation of a number so as to contain no digit >5 (by 
introduction of negative digits, each not > 5) will be called (for 
shortness) Reduction : the process is so very simple that the 
“ reduced” number can always be written down at sight (a most 
important matter). 

To form the product P of two given numbers M, N, either 
one or both of the factors M, N may be “reduced” as a 
preliminary to multiplication. If both factors be reduced, the 
rule of signs of algebraic multiplication must be used, viz. 

+ x + = +, and - x - = + ; but + X - = -, and - x + = - 

This “reduction” of both factors is particularly useful when 
many large digits occur in succession in both factors, in which 
case the whole of the multiplication can often be done mentally 
(without even writing out at length), thus— 

99 2 = 101 2 = 10201= 9801 

999 2 = 1001 2 = 1002001 = 998001 
998 2 = 1002 ' 2 = 1004004 = 996004 

The following factors become particularly simple by this 
“ reduction,” viz. 

999. ..9 = 1000.1, 888 . ..9 = 1111.1 

777 ...8 = 1222 . 2 , 666 ...7 = 1333.3 

When the results cannot be readily done mentally, the multipli¬ 
cation may be done by writing out at length in the usual way 
(attending of course to signs), thus— 


89 

= 111 

789 = 

1211 

89 

= 111 

789 = 

1511 


Ill 


1211 


111 


1211 


111 5422 

_— 1211 

.-. 89 2 = 12121 =7921 - 

.-. 789 2 = 1422521 = 622521 

It will be seen that the ease of the above procedure depends 
chiefly on the digits being so small (in both factors) as not to 
involve any carrying from digit to digit in the multiplications ; 
this will always be the case when no digit exceeds 3 or 3 (because 
the greatest product 3x3 = 9 only). But when the digits 4, 5, 6 
occur in either factor, this will usually involve carrying in the 
multiplications (because 3 x 4 and 2 x 5 are both >9). In this 
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case it is generally better to “ reduce ” one factor only, and by 
preference that factor which has the greatest number of large 
digits {i.e. 7’s, 8’s, 9’s), and further to use this factor as “multi¬ 
plier,” keeping the other factor unreduced as multiplicand. 
Further, it is often convenient in this case (especially when the 
factors are large) to completely separate the positive and nega¬ 
tive products, add them separately, and finally take the difference 
of these sums ; this will be the required product: this procedure 
(of using negative digits only in the multiplier, and then separ¬ 
ating the + and - products) has the great advantages that (1) 
no further attention need be paid to the signs, and (2) the final 
line has all its digits necessarily positive, so is itself the required 
product (in ordinary notation). 

Ex .—Given M = 34,892, N = 89,795 ; to find M x N. 

Choose N as “multiplier,” because it contains four large digits. 
The work proceeds thus— 

34 892 = M 
110 215 =N 


174 460 =5 x M 
3 489 2 =1 x M 


3 489 374 460 = Positive sum=/> 


/ 348 92 =1 x M 

All I 6 978 4 =2 x M 

nega- J 348 92 =lxM 

tive I- 

' 356 247 32 = Negative sum = » 


.'. /...» = 3 133 127 140 = Product MxN 

It will be seen that this process requires two more lines than 
the ordinary process (viz. the two lines p, n), but the actual' 
multiplications are far easier. 

It is obvious that the two lines p, n may be separately tested 
by the usual processes of “ casting out the nines, elevens, &c.” 

The whole process above is so simple that it might well find 
a place in works on elementary algebra immediately after the 
explanation of the rule of signs in multiplication ; it is thoroughly 
practical, and having been much used by the author, can be 
confidently recommended. 

The use of negative digits, as above explained, may also be 
applied to the process of division, and in some cases with ad¬ 
vantage. This application is, however, in general by no means 
quite easy, so cannot be recommended as a practically useful 
process. 

[This process—as applied to multiplication—is not of course 
new ; but it seems worth while to attempt to revive it now; as a 
process, somewhat the same in principle, has just been published 
(in the Annales des Fonts et Chaus sees for April 1893, p. 790) by 
Mr. Ed. Collignon. The only actual multiplication required in 
his process is by the digits 2 and 5 ; the elimination of actual 
multiplication by 3, 4, 6, 7, 8, 9 is of course an immense ad¬ 
vantage. To this end he first shows how to “reduce’’any 
number N to the algebraic sum (say Nj + N, —N 3 ) of three 
others, N lf N s , N s , composed solely of the four digits 0, 1, 2, 3. 
To multiply two numbers M, N, one of them, say N, is to be 
“reduced” as explained: the products MN 1( MN 2 , MN S are 
then to be formed in the usual way; their algebraic sum 
MNj + MN, - MN S is the product required. The process has 
two decided defects, viz.—(1) the “reduction” of N is some¬ 
what troublesome ; (2) the forming and adding the three pro¬ 
ducts (MNj-I-MN 2 - MN 3 )is a good deal longer than the ordinary 
process.] Allan Cunningham. 


Thunderstorm Phenomena on the Matterhorn. 

In 1888-1889 I witnessed some eight-and-twenty thunder¬ 
storms on the Pampas of South America ; and came to the 
conclusion— 

(1) That there was no reason to suppose that the so-called 
“sheet-lightning,” or “summer-lightning,” is anything more 
than the glare of distant spark-discharge ; 

(2) That by far the greater number of discharges took place 
between different layers of cloud, and not between clouds and 
the earth ; 

(3) That the origin of these storms lay in the electrical 
excitation due to the friction between opposed currents of air 
(carrying cloud), upper and lower respectively. 

This year I was witness of a thunderstorm under very differ- 
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